The transverse polarization of positrons from the decay of polarized muons has been measured at the Paul Scherrer Institute in Villigen, Switzerland. The results are consistent with the predictions of the Standard Model. Improved limits have been obtained for the four muon decay parameters77, 77", oi JA, and ß'/A, for the energy averaged transverse polarization components (Pti) and (-Pt2) as wc^as for the violation of time reversal invariance in a purely leptonic interaction. With the assumption that "V-A" is aecompanied by one additional, exotic coupling,
The method applied has been used previously [1, 2, 3] . It makes use of a coherent spin precession technique for the stopped polarized muons. The plane defined by the muon polarization vector and the momentum of the accepted decay positrons allows to define the two transverse polarizationcomponents, PTl and Pt2, of the positrons. The measurement of the energy-dependence of Prl which lies in that plane yields the two parameters77 and 77", the first of which enters the definition of the Fermi coupling constant. Any FTa, normal to the above mentioned plane, different from zero would indicate the violation of time reversal invariancein muon decay.
Annihilation-in-fiight of the decay positrons with polarized electrons in a magnetized foil was used as the analysing reaction by making use of the azimuthal dependence of the event rates. The two annihilation quanta were observed by means of an array of 127 BGO detectors. This resulted in an improved gamma ray detection ability and, together with the associated trigger logic, represents a major improvement with respect to the first experiment. Other improvements are a higher muon stopping rate, a (low -Z) beryllium stopping target, a precession field highly homogeneous both in space and time, fast drift Chambers as well as an improved trigger logic and data acquisition Software adapted to the much higher detected annihilationrate.
The analysis of the data is based on a novel method. The polarizationdata, as measured at the time of annihilation, are compared with the result of a Monte Carlo Simulation based on GEANT3, but with proper treatment of the e+ and e~p olarization. This method has the advantage that the linear dependence of the theoretical polarization distribution on the four decay parameters, given at the moment of muon decay, is preserved up to the moment of annihilation. Thus any unfolding procedure of the measured polarization distribution has been avoided.
iii Abstract IV A data set of about 10 million annihilationevents had already been analyzed within the PhD-thesis of N. Danneberg in 2001 [4] . In the thesis at hand, the results of the analysis of almost 40 million valid events are presented. In 
